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DETAILED ACTION 

This office action is in response to the amendment filed 08/19/04. The allowable subject 
matters of claims 15 and 22-24 have been withdrawn. A new ground of rejection is introduced. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claim 15 is rejected under 35 U.S.C. 102(b) as being anticipated by Takashima (JP 06- 
208790). 

Takashima discloses in figure 8 a delay circuit for delaying a logic signal having two 
logic levels consisting of a low level and a high level, comprising: an inverter chain containing 
not less than four inverters; a p-channel metal-oxide-semiconductor transistor and an n-channel 
metal-oxide-semiconductor transistor, known as MOS transistors, to comprise each of the at least 
four inverters, wherein a gate threshold voltage of each gate is shifted in mutually opposing 
directions; low threshold voltage n-MOS transistors (Qnl, Qn3) of each of a first and a third 
inverter connected to ground by a high threshold voltage n-MOS transistor (Qn5 in figure 10a); 
and low threshold voltage P-MOS transistors (Qp2, Qp4) of each of a second and a fourth 
inverter connected to ground by a high threshold voltage P-MOS transistor (Qp5); wherein, when 
an input logic signal is fixed at a low level during a standby state, the high threshold voltage n- 
MOS transistor is set to an off-state in response to a chip select signal (Ol Controlling the 
standby state, and the high threshold voltage P-MOS transistor is set to an off-state in response to 
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the chip select signal that is negated (further see figure 12 and column 3, line 45 and column 4, 
line 60 of USP 6414363 which describe the detail and operation of Takashima's figure 8). 
3. Claims 20, 27, 28 and 3 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kim et al. (USP 5825698). 

As to claim 20, Kim et al discloses in figure 3 a delay circuit, comprising: 
first and second nodes (node between 48 and 50 and node between 50 and 5 1); a first inverter 
(48), the output of which coupled to the first node, the first inverter receiving a logic signal; a 
second inverter (50), the input of which coupled to the first node and the output of which coupled 
to the second node; a first capacitor (49) coupled between the first node and a first power source 
line, the first capacitor being a first transistor of a first channel type (p-type); and a second 
capacitor (52) coupled between the second node and a second power source line which is 
different from the first power source line, the second capacitor being a second transistor of a 
second channel type (n-type) which is different from said first channel type; wherein the first 
transistor is a P-MOS transistor, the second transistor is an n-MOS transistor, and the second 
power source line is a fixed at a ground potential. 

As to claim 27, figure 3 shows a delay circuit receiving a logic signal having a first 
logical level and a second logical level, comprising: an inverter chain (48-62) including a 
plurality of inverters and at least one first capacitor (49), the inverter chain receiving the logic 
signal, the first capacitor including a MOS transistor of a first channel type (p-type), the first 
capacitor being operated so that the capacitor changes in off-state to on-state (when signal at 
node Nl changed from low state to high state) to increase its capacitance when the logic signal 
changes from the first logical level (low) to the second logical level (high), whereby the inverter 
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chain outputs a first delay signal generated after a first delay time from the transition timing from 
the first to the second logical levels of the logic signal, the first capacitor being operated so that 
the capacitor changes in the on-state to the off-state to decrease its capacitance when the logic 
signal changes from the second logical level to the first logical level, whereby the inverter chain 
outputs a second delay signal generated after a second delay time from the transition timing from 
the second to the first logical levels of the logic signal, the second delay time being shorter than 
the first delay time (inherent. Further see the timing diagram of nodes 502-507 in figure 2 of 
USP 6037815), a logical gate (63) receiving the output of the inverter chain and the logic signal 
so that the logical gate outputs its output signal in response to the first delay signal when the 
logic signal changes from the first logical level to the second logical level. 

As to claim 28, figure 3 shows a second capacitor (52), the second capacitor being 
comprised of an MOS transistor of a second channel type (n-type) which is different from the 
first channel type, the second capacitor being coupled to a node which is different from the node 
coupled to the first capacitor in the inverter chain, the second capacitor being operated so that the 
capacitor changes in off-state to on-state to increase its capacitance when the logic signal 
changes from the first logical level to the second logical level, whereby the inverter chain outputs 
a first delay signal generated after a first delay time from the transition timing from the first to 
the second logical levels of the logic signal, the second capacitor being operated so that the 
capacitor changes in the on-state to the off-state to decrease its capacitance when the logic signal 
changes from the second logical level to said first logical level, whereby the inverter chain 
outputs a second delay signal generated after a second delay time from the transition timing from 
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the second to the first logical levels of the logic signal, the second delay time being shorter than 
the first delay time (inherent). 

As to claim 31, Kim et al.'s figure 3 shows a delay circuit, comprising: 2n+l nodes 
defined in series, n being a natural number (n=4), a first node (Nl) receiving a logical signal; 2n 
inverters (48-62), each inverter arranged between adjacent nodes of the 2n+l nodes; a capacitor 
(47, 52, 55, 59) of an n-MOS type coupled between an odd node and a first power source line 
(ground); a capacitor (49, 53, 57, 61) of a P-MOS type coupled between an even node and a 
second power source line; and a NAND gate coupled to the first node and the (2n+l)th node. 
4. Claims 22 and 23 are rejected under 35 U.S.C. 102(b) as being anticipated by McClure 
(USP 5115146). 

As to claim 22, McClure discloses in figure 1 a delay circuit (circuit comprises elements 
12), comprising: first, second and third nodes; a first inverter (the second inverter from the left), 
the output of which coupled to the first node, the first inverter receiving a logic signal; a second 
inverter (the third inverter from the left), the input of which coupled to the first node and the 
output of which coupled to the second node; a third inverter (the fourth inverter from the left), 
the input of which coupled to the second node and the output of which coupled to the third node; 
a fourth inverter (the fifth inverter from the left), the input of which coupled to the third node; a 
first capacitor coupled between the first node and a first power source line (VCC), first capacitor 
being a first transistor of a first channel type (p-type); a second capacitor coupled between the 
third node and the first power source line, the second capacitor being a second transistor of the 
first channel type; and wherein no capacitor is connected to the second node. 
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As to claim 23, figure 1 shows that the first transistor and the second transistor are P- 
MOS transistors, and the first power source line is fixed at a power potential. 

5. Claims 22 and 24 are rejected under 35 U.S.C. 102(b) as being anticipated by Watanabe 
et al. (USP 5055713) (previously cited). 

As to claim 22, Watanabe et al. discloses in figure 11a delay circuit (19-11 1 and NG), 
comprising: first, second and third nodes; a first inverter (19), the output of which coupled to the 
first node, the first inverter receiving a logic signal; a second inverter (110), the input of which 
coupled to the first node and the output of which coupled to the second node; a third inverter 
(111), the input of which coupled to the second node and the output of which coupled to the third 
node; a fourth inverter (NG), the input of which coupled to the third node; a first capacitor (C2) 
coupled between the first node and a first power source line (Vss), first capacitor being a first 
transistor of a first channel type (n-type); a second capacitor (C3) coupled between the third node 
and the first power source line, the second capacitor being a second transistor of the first channel 
type; and wherein no capacitor is connected to the second node. 

As to claim 24, figure 1 1 shows that the first transistor and the second transistor are n- 
MOS transistors, and the first power source line is fixed at a ground potential. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 19 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takashima (JP 06-208790) in view of Kim et al. (USP 5825698). 

As to claim 19, Takashima' s figure 8 shows all limitations of the claim except for first 
capacitor coupled between a first node and the power source, and a second capacitor coupled 
between the second node and a second power source. However, Kim et al.'s figure 3 shows a 
delay chain (48-62) having capacitors alternately and respectively coupled the nodes of the delay 
chain to power supply and ground in order to further delay the rising edge or the falling edge of 
the input signal, therefore, it would have been obvious to one having ordinary skill in the art to 
employ Kim et al.'s teaching for Takashima' s delay circuit for the purpose of further delay the 
positive or negative edge of the input signal. 

As to claim 21, the location of the capacitors determined which edge (positive of 
negative) of the input signal is to be further delay. Therefore, it would have been obvious to one 
having ordinary skill in the art to select the first capacitor is n-MOS transistor and the second 
capacitor is P-MOS transistor for the purpose of further delay the negative edge of the input 
signal. 

8. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chaw (USP 
5672990). 

Claw's figure 5 shows a delay circuit, comprising 2n+l nodes (n=l; input node, ode 
between 30a, 30b, and node between 30b and 30c) defined in series, n being a natural number 
(n=l), a first node receiving a logical signal (input); 2n inverters (30a, 30b), each inverter 
arranged between adjacent nodes of the 2n+l nodes; a capacitor coupled between an even node 
and a power source line (ground); and a NOR gate (30c) coupled to the first node and the 
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(2n+l)th node. Thus, figure 5 shows all limitations of the claim except for the capacitor is 
NMOS transistor. However, it is notoriously well known that MOS capacitor is more compact 
than regular capacitor. Therefore, it would have been obvious to one having ordinary skill in the 
art to use NMOS transistor connected as capacitor for Chaw's capacitor for the purpose of saving 
space. 

9. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim et al. (USP 
5825698). 

Kim et al.'s figure 3 shows a delay circuit, comprising: 2n+l nodes defined in series, n 
being a natural number (n=4), a first node (Nl) receiving a logical signal; 2n inverters (48-62), 
each inverter arranged between adjacent nodes of the 2n+l nodes; a capacitor (47, 52, 55, 59) of 
an n-MOS type coupled between an odd node and a first power source line (ground); a capacitor 
(49, 53, 57, 61) of a P-MOS type coupled between an even node and a second power source line; 
and a NAND gate coupled to the first node and the (2n+l)th node. Kim et al. fails to show an 
AND gate coupled to the first node and the (2n+l)th node. However, it notoriously well known 
in the art that NAND gate is equivalent to an AND gate coupled in series with an inverter. 
Therefore, it would have been obvious to one having ordinary skill in the art to replace NAND 
gate 63 with AND gate coupled in series with an inverter due to doctrine equivalent of function. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. These references are cited as interest because they show some circuits analogous to 
the claimed invention. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quan Tra whose telephone number is 571-272-1755. The 
examiner can normally be reached on 8:00 A.M.-5:00 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Callahan can be reached on 571-272-1740. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Quan Tra 
Patent Examiner 



October 25, 2004 



